
The Journal of Computational Science and Engineering.
ISSN: 2583-9055

Exploring the Potential of Artificial Intelligence in Health
Diagnosis and Therapy

Usha Muniraju*1, Laxmi2, Jeevaraj N3, Mithun Kumar4, Karthik J R5, Nithin S6

Department of Computer Science Engineering,
East West Institute of Technology

Visvesvaraya Technological University,
Belgaum-590018

laxmi.asha@yahoo.co.in , mithun7760kumar@gmail.com, Jeevaraj5802@gmail.com,
karthikjr14@gmail.com, nithinsiddu03@gmail.com

Keywords Abstract
Artificial Intelligence
Healthcare
Healthcare practitioners'

The revolutionary potential of artificial intelligence (AI) to
transform health diagnosis and therapy is examined in this study.
Through the use of machine learning algorithms, artificial
intelligence (AI) makes it possible to thoroughly examine a variety
of data, such as social media interactions, physiological indicators,
and behavioural patterns. This analysis encourages early health
issue discovery, individualised treatment options, and remote
monitoring. The report examines AI's present applications in
healthcare in detail, outlining both the benefits and drawbacks of
the technology. It also critically looks at ethical problems,
emphasising the need of algorithmic privacy, authorization, and
openness in AI-driven health solutions. The report also predicts
the potential of AI-enabled techniques and predicts a revolution in
the worldwide management of health. This study looks at the
transformative impacts of artificial intelligence (AI) on medical
diagnosis and treatment. Artificial intelligence (AI) allows medical
practitioners to navigate through enormous and heterogeneous
datasets that mix physiological data, social media interactions, and
behavioural patterns. AI is achieved through the application of
sophisticated machine learning algorithms. This combination
facilitates the acquisition of sophisticated insights that enhance
personalised treatment planning, remote patient monitoring, and
early health issue diagnosis. Through a close examination of
contemporary applications, the research elucidates the advantages
and disadvantages of AI-driven interventions.

The term diagnosis is the process of identifying a health condition
based on symptoms, behavior, and other diagnostic criteria, The
term "therapy" describes the use of several therapeutic
interventions, such as counseling, medicine, and lifestyle
modifications, to treat and manage health issues.
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INTRODUCTION
The foundation of contemporary healthcare systems, health diagnosis and treatment are essential to the
efficient management of illnesses and the provision of patient care. Healthcare practitioners' approaches to
diagnosis and treatment have completely changed as a result of the introduction of cutting-edge
technologies, especially artificial intelligence (AI). Artificial intelligence, which includes deep learning
methods and machine learning algorithms, has become a potent instrument for deciphering complicated
medical data and enabling more precise and effective decision-making processes. AI makes it possible to
analyze a wide range of datasets, including genomic data, clinical records, medical imaging, and
patient-generated health data, by utilizing machine learning algorithms.
By gleaning important patterns and insights from this data, AI can enhance early disease detection,
customize treatment regimens, and optimize therapeutic outcomes.
The application of artificial intelligence to medical diagnosis and treatment has enormous potential to
enhance patient outcomes and the provision of healthcare. Artificial Intelligence has the potential to
revolutionize healthcare delivery and patient experience by helping clinicians diagnose diseases more
quickly and precisely and by enabling personalized treatment regimens that are catered to each patient's
unique profile.
We will investigate the possibilities, difficulties, and potential uses of artificial intelligence in healthcare
diagnosis and treatment. We'll talk about the latest developments in AI-powered medical technology,
including virtual health assistants and diagnostic decision support systems. We will also go through ethical
concerns around privacy, bias, and algorithmic transparency that are associated with the application of AI
in healthcare.
This paper attempts to offer insights into the revolutionary impact of artificial intelligence on the future of
healthcare by critically analysing the possibilities of AI in health diagnosis and therapy. We envisage a
healthcare future where AI-driven approaches empower physicians, engage patients, and improve global
health outcomes through interdisciplinary collaboration and technology innovation.

LITERATURE SURVEY
The literature survey conducted for this study is summarized in a tabular format, providing a
comprehensive overview of relevant research works. The table encompasses crucial details such as the
name of the study, author(s), publication year, research objectives, and key advantages and following
disadvantages that are being identified in each work.

Title Authors Year Objectives Advantages Disadvantages

Artificial
intelligence
in the
diagnosis of
COVID-19:
challenges
and
perspectives
[1]

Shigao
Huang; Jie
Yang;
Simon
Fong;
Qi Zhao

2021 1. This can assist
healthcare systems in
early detection,
isolation, and
treatment of infected
individuals,
potentially reducing
transmission rates and
improving patient
outcomes.

2. Analyze different
data sources for

1. Faster diagnosis:
AI models can
analyze data and
provide diagnostic
predictions quickly,
potentially
outperforming
traditional
diagnostic methods
in terms of speed
and efficiency.

2.Reduced burden

1.Data limitations:
The performance
of AI models
heavily depends
on the quality and
quantity of data
used for training.
Limited data
availability or
biases within the
data can affect the
model's accuracy
and
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COVID-19 diagnosis.
These include
electronic medical
records, medical
images (CT scans,
X-ray, ultrasound),
and potentially other
clinical data.

on healthcare
systems: By
automating the
diagnostic process,
AI can help alleviate
the burden on
healthcare workers,
especially during
pandemic situations
with high patient
volumes.

generalizability.

2.Need for
validation and
regulatory
approval:
Extensive
validation on
diverse datasets
and rigorous
regulatory
approval processes
are essential
before integrating
AI models into
clinical practice to
ensure
safety and efficacy
.

Clinical
applications
of artificial
intelligence
and machine
learning in
cancer
diagnosis:
looking into
the future [2]

Muhamma
d Javed
Iqbal;
Zeeshan
Javed;
Haleema
Sadia; Ijaz
A.Qureshi;
Asma
Irshad;
Rais
Ahmed;
Kausar
Malik;
Shahid
Raza; Asif
Abbas;
Rafaele
Pezzani;
Javad
Sharif‑Rad

2021 1.Early and accurate
diagnosis: AI aims to
improve the accuracy
and speed of
diagnoses for various
diseases, including
cancer, by analyzing
medical images,
patient data, and
genetic information.

2. Surgical assistance:
AI-powered robots
and systems can assist
surgeons with
complex procedures,
increasing precision
and minimizing
complications.
.

1.Improved
accuracy and
efficiency: AI can
analyze data and
identify patterns
faster and more
accurately than
humans, reducing
diagnostic errors
and improving
treatment outcomes.

2. Personalized
medicine: AI can
help tailor
treatments to
individual patients,
improving
effectiveness and
reducing side
effects.

1. Transparency
and explainability:
Many AI
algorithms are
complex and
difficult to
interpret, making
it challenging to
understand how
they reach their
conclusions.

2. Job
displacement:
AI-powered
automation may
lead to job
displacement for
some healthcare
workers.
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Medical
image
recognition
and
segmentation
of
pathological
slices of
gastric
cancer based
on Deeplab
v3+ neural
network [3]

Jing Wang;
Xiuping
Liu

2021 1. Develop an
automated system for
segmenting gastric
cancer regions in
pathological slice
images. This can
assist doctors in
diagnosis, potentially
reducing misdiagnosis
rates and improving
efficiency.

2. Reduce the model's
parameter scale for
efficient
implementation and
computation.

1.Multi-scale input:
Integrating
multi-scale input
information
enhances the
model's ability to
capture features at
different
resolutions, leading
to improved
performance.

2. Potential for
clinical application:
The model offers a
promising tool for
assisting doctors in
diagnosing gastric
cancer and
analyzing diseased
areas, potentially
improving
diagnostic accuracy
and efficiency.
.

1. Computational
resources:
Although the
model is optimized
for efficiency,
deep learning
models generally
require substantial
computational
resources for
training and
deployment, which
might not be
readily available in
all clinical
settings.

2. Need for
validation and
regulatory
approval:
Extensive
validation on
diverse datasets
and regulatory
approval are
necessary before
integrating this
model into
clinical practice.
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Title Authors Year Objectives Advantages Disadvantages

Artificial
Intelligence/
Machine
Learning in
Respiratory
Medicine and
Potential
Role in
Asthma and
COPD
Diagnosis [4]

Alan Kapl
an, Hui Ca
o;
J.Mark Fit
zGerald;
Nick Iann
ott, Eric Y
ang;
Janwillem
W.H.Kock
s;
Konstantin
os Kostika
s;
David Pric
e;
Helen K. 
Reddel;
Ioanna Tsi
ligianni; 
ClausF. Vo
gelmeier; 
Pascal Pfis
ter;
Paul Mast
oridis

2021 1. Improve
diagnostic accuracy:
AI algorithms can
analyze large
amounts of data,
including images,
patient history, and
lung function tests, to
provide more
accurate diagnoses of
respiratory diseases
such as asthma,
COPD, lung cancer,
and fibrotic lung
diseases.

2. Reduce healthcare
costs: By improving
diagnostic accuracy
and facilitating early
intervention, AI has
the potential to
reduce healthcare
costs associated with
misdiagnosis and
delayed treatment.
.

1. High accuracy:
AI algorithms can
achieve high
accuracy in
interpreting data,
sometimes
exceeding the
accuracy of human
experts.

2.Data insights: AI
can identify
complex patterns
and relationships
within data that may
not be readily
apparent to humans,
leading to new
insights into disease
mechanisms and
treatments.

1.Data quality: AI
algorithms are
highly dependent on
the quality of data
they are trained on.
Biased or
incomplete data can
lead to inaccurate
results.

2.Black box effect:
Many AI algorithms
are complex and
opaque, making it
difficult to
understand how
they arrive at their
conclusions. This
lack of transparency
can be challenging
for physicians and
patients.

The Role of
Artificial
Intelligence
in Early
Cancer
Diagnosis [5]

Benjamin
Hunter;
Sumeet
Hindocha;
Richard
W. Lee

2022 1.Improve patient
selection for
screening: AI can
analyze various data
types (EHR,
radiology, etc.) to
identify patients at
high risk of cancer
and personalize
screening programs,
maximizing benefit
and minimizing
harm.

2.Reduce diagnostic
errors: AI can offer a
second opinion on
diagnostic tests,
minimizing the

1.Efficiency: AI can
analyze large
amounts of data
quickly and
efficiently,
improving
workflow and
reducing delays in
diagnosis.

2. Accessibility:
AI-based tools can
potentially increase
access to diagnostic
services,
particularly in
resource-limited
settings.

1.Data bias: AI
models trained on
biased data can
perpetuate
inequalities and
lead to inaccurate
diagnoses for
certain patient
groups.

2. High data
requirements:
Training AI models
requires large
amounts of
high-quality data,
which can be
expensive and
time-consuming to
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potential for human
error and improving
diagnostic accuracy.

collect and
annotate.
.

Evaluation of
artificial
intelligence
techniques in
disease
diagnosis and
prediction [6]

Nafiseh
Ghaffar
Nia; Erkan
Kaplanogl
u; Ahad
Nasab

2023 1. To review the
current
state-of-the-art in
machine learning
(ML) and deep
learning (DL)
applications for
disease diagnosis and
prediction.

2. To identify key
ML and DL
techniques used for
various diseases and
assess their
performance.

1. Provides a
comprehensive
overview of a
specific research
area, serving as a
valuable resource.

2.Helps to highlight
the strengths and
weaknesses of
different techniques
and approaches.

1.Expertise in
critically evaluating
and synthesizing
information from
various sources is
necessary.

2.May be biased
towards certain
viewpoints or
approaches
depending on the
author's expertise.
Information can
become outdated
quickly as
the field evolves.
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Title Authors Year Objectives Advantages Disadvantages

The
Application
of Artificial
Intelligence
in Medical
Diagnostics:
A New
Frontier [7]

Miao Tian;
Zepeng
Shen;
Xingnan
Wu;
Kuo Wei;
Yuxiang
Liu

2023 1. Develop AI
models:
Build and train AI
models, specifically
CNNs, for analyzing
medical data and
diagnosing diseases.

2. Evaluate
effectiveness:
Compare the
performance of AI
models with
traditional diagnostic
methods.

1.Improved
accuracy: The AI
models, especially
CNNs for image
analysis,
demonstrated higher
accuracy,
sensitivity, and
specificity
compared to
traditional methods.

2. Efficiency: AI
can analyze large
amounts of data and
provide diagnoses
quickly, potentially
improving
efficiency and
reducing wait times
for patients.

1. Data
dependency: AI
models rely heavily
on large amounts of
high-quality data,
which might not be
readily available in
all contexts.

2. Ethical and legal
concerns:
Implementing AI in
healthcare raises
various ethical and
legal concerns
regarding data
privacy,
responsibility for
errors, and potential
impact on the
doctor-patient
relationship.

Artificial
intelligence
in cancer
diagnosis and
therapy:
Current
status and
future
perspective
[8]

Muhamma
d Sufyan;
Zeeshan
Shokat;
Usman Ali
Ashfaq

2023 1.Early and accurate
diagnosis: Utilize AI
to analyze medical
imaging and other
data to detect cancer
at its earliest stages,
improving treatment
success rates.

2. Improve workflow
efficiency:
Implement AI tools
to streamline clinical
processes, reducing
workload for
healthcare
professionals and
improving patient
care.

1.Enhanced
accuracy and speed:
AI can analyze vast
amounts of data
quickly and
accurately, leading
to faster diagnoses
and better treatment
decisions.

2.Earlier detection:
AI algorithms can
identify subtle
patterns in data that
may be missed by
human eyes,
enabling earlier
detection of
diseases like cancer.

1.High
implementation
cost: Developing
and deploying AI
systems can be
expensive, requiring
significant
investment in
technology and
expertise.

2.Regulatory
challenges:
Regulatory
frameworks for AI
in healthcare are
still being
developed, which
can create
uncertainty for
developers and
users.
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Artificial
intelligence–
based image
analysis in
clinical
testing:
lessons from
cervical
cancer
screening [9]

Didem
Egemen,
Rebecca B
Perkins, Li
C Cheung,
Brian
Befano,
Ana
Cecilia
Rodriguez,
Kanan
Desai,,
Andreanne
Lemay,
Syed
Rakin
Ahmed,
Sameer
Antani,
Jose
Jeronimo,
Nicolas
Wentzense
n,
Jayashree
Kalpathy-
Cramer,
Silvia De
Sanjose,
Mark
Schiffman

2023 1. Develop and
evaluate an
AI-powered
automated visual
evaluation tool for
cervical cancer
screening.

2. Demonstrate the
challenges and
solutions associated
with
ensuringgeneralizabil
ity across diverse
settings and data
sources.

1.Potential for
improved accuracy
and efficiency: AI
algorithms can
analyze large
amounts of data and
detect subtle
patterns potentially
missed by human
eyes, potentially
leading to earlier
and more accurate
detection of
precancerous
lesions.

2. Increased
accessibility:
AI-based screening
tools could be
deployed in
resource-limited
settings where
access to trained
specialists is
limited.

1. Data quality and
bias: AI algorithms
are trained on
labeled datasets,
and the quality
representativeness
of this data directly
impact the
algorithm's
performance.
Biased or inaccurate
data can lead to
flawed results.

2. Generalizability
and portability: As
shown in the
research, models
trained on data from
specific devices or
populations may not
perform well on
others.
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METHODOLOGY
The methodology for exploring the potential of artificial intelligence (AI) in health diagnosis and therapy
involves a systematic approach encompassing several key steps. Beginning with an extensive literature
review, the research aims to understand the current landscape of AI applications in healthcare. Diverse
datasets relevant to health diagnosis and therapy, including clinical records, medical imaging data, and
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Title Authors Year Objectives Advantages Disadvantages
Artificial
intelligence
in the
detection of
skin cancer:
State of the
art [10]

Michał
Strzelecki;
Marcin
Kociołek;
Maria
Strąkowska;
Michał
Kozłowski;
Andrzej
Grzybowski;
Piotr M.
Szczypiński

2024 1.The ultimate
goal is to inspire
further research
and
development of
more effective
and reliable
diagnostic tools
for skin lesions.

2. Integration of
multimodal
data, Deep
learning
architectures.

1.Increased
accessibility:
AI-based
applications can
potentially make skin
cancer screening
more accessible,
especially in
resource-limited
settings.

2.Reduced costs:
Automation of skin
lesion analysis
through AI could
potentially reduce
healthcare costs
associated with
manual diagnosis.

1.Data dependency
and bias: AI
algorithms require
large amounts of data
for training, which can
introduce bias if
datasets are not
diverse and
representative.

2.Lack of
generalizability: AI
models trained on
specific datasets might
not perform well on
unseen data from
different populations
or settings.

Early
Diagnosis of
Oral Cancer
Using Image
Processing
and Artificial
Intelligence
[11]

Eman
Shawky
Mira;
Ahmed M
Saaduddin;
Sapri
Rowaa F
Aljehanı;
Bayan S
Jambı;
Taseer
Bashir;
El-Sayed M.
El-kenawy;
Mohamed
Saber

2024 1. To develop
AI models that
accurately
identify and
classify various
oral lesions.

2. To improve
patient care by
ensuring timely
and appropriate
treatment.

1. Reduced workload
for dentists: AI can
automate the initial
screening process,
freeing up dentists'
time for more
complex tasks like
treatment planning
and patient
interaction.

2.Increased
diagnostic accuracy:
AI models have the
potential to identify
subtle features of
lesions that may be
missed by the human
eye, leading to earlier
detection and
treatment of oral
diseases.

1.Limited
generalizability:
Current AI models are
often trained on
specific datasets and
may not perform as
well on diverse
populations or with
varied image
acquisition methods.

2.Risk of
misdiagnosis: Despite
high accuracy rates,
AI models can still
misclassify lesions,
potentially leading to
delayed treatment or
even harm if relied
upon solely.
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genomic data, are collected to serve as the foundation for AI model development. Subsequently, suitable AI
techniques are selected, such as machine learning algorithms and deep learning techniques, tailored to the
study's objectives.

Data preprocessing is conducted to prepare the datasets for analysis, ensuring they are in a suitable format
for training and testing AI models. Following model development, evaluation metrics are defined to assess
model performance, with cross-validation techniques applied to evaluate generalization performance and
prevent overfitting. Ethical considerations surrounding patient privacy, algorithmic biases, and transparency
are carefully addressed throughout the process. Validation of AI models is conducted using independent
datasets or real-world clinical data, with interpretations made in the context of clinical practice. By
systematically examining AI's potential in health diagnosis and therapy, the methodology aims to contribute
insights into advancing evidence-based healthcare practices within a concise and structured framework.

CONCLUSION
This research presents a comprehensive methodology for exploring the potential of artificial intelligence (AI)
in health diagnosis and therapy. Through a systematic approach encompassing literature review, dataset
collection, AI model development, and ethical considerations, this methodology ensures robust analysis and
interpretation of AI-driven healthcare solutions. By leveraging advanced computational techniques and
diverse datasets, AI holds promise in revolutionizing healthcare delivery, enhancing diagnostic accuracy, and
personalizing treatment strategies. Moving forward, continued research and innovation in AI-driven
healthcare solutions are essential to realizing the full potential of AI in improving patient outcomes and
advancing evidence-based practices in healthcare.

This methodology allows for the identification of actionable insights to enhance patient care and healthcare
delivery through the methodical application of AI tools and comprehensive validation procedures. In order to
solve issues, improve processes, and realize AI's full potential in improving healthcare practices and fostering
better health outcomes for people all over the world, more research and collaboration are essential as AI
continues to develop.
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